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Compact and Reliable Electronic
integrated in Actuators and Motors
I Future Aircraft will have to meet environmental goals while
still remaining competitive—requiring a reduction in size,
weight and complexity
I Removal of all Aircraft
hydraulic and Pneumatic
systems
I All are replaced with
Electro-Mechanical
Actuators (EMAs)





I Reduce size — Increase power density
I Reduce complexity — Remove cooling from system
I Necessitates high temperature (200◦C) electronics
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High Temperature Packaging
I Chemical reactions, diffusion of particles increase
exponentially with temperature












I Silicon on Insulator
I 160 interconnects
I 5 × 5 mm area
I 725 µm thick
I Aluminium top metal





I 20 × 9 mm area
I 725 µm thick
I Aluminium top metal




I Stable at high temperatures
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Wire bonds
I High density of interconnects
I Aluminium wire bonds
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Die Attach
I No back-side metallisation
I Epoxy adhesive suitable
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Discrete Components
I Conductive adhesive — low conductivity











Wire bond test vehicle









High temperature storage and pull tests
I 210◦C storage



















High temperature storage and shear tests
I 210◦C storage





















Die attach test vehicle






High temperature storage and shear tests
I 210◦C storage


























I Pull tests at 0,
10, 100 cycles






















I Shear tests at
0, 10, 100
cycles
















Effect of packaging on component
I Package to protect component








I Simple method for
determining damage
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I High Pb Solder
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